PREFACE 


This  report  is  prepsred  under  guidance  contained  in  the  Recoesiended 
Guidelines  for  Safety  Inspection  of  Peas,  for  Phase  1  Investigations. 
Copies  of  these  guidelines  nay  be  obtained  fron  the  Departaent  of 
the  Any,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  1  investigation  is  to  identify  expeditiously 
those  dams  idiich  nay  pose  hasards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dan  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  inveatigations 
and  analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  inspection  is 
intended  to  identify  any  need  for  such  studies  idtich  ihould  be 
performed  by  the  owner. 

In  reviewing  this  report,  it  should  be  realised  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on 
nimerous  and  constantly  changing  internal  and  external  factors  which 
are  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected; 

Phase  1  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillwsy  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  spillway  design  flood  provides  e 
measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  sise  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 

The  assessment  of  the  conditions  and  recommendations  was  made  by 
the  consulting  engineer  in  accordance  with  generally  and  currently 
accepted  engineering  principles  and  practices. 


PHASE  I  tEPORT 

KATXOHAL  DAM  IHSPBCTZON  PROGRAM 


NAME  OF  DAM:  Elroy  Paco  Daa 
STATE  LOCATED:  Pannsylvania 
COUNTY  LOCATED:  Indiana 

STREAM:  An  Unnaaad  Tributary  of  Yellow  Creek 

SIZE  CLASSIFICATION:  Staall 

HAZARD  CLASSIFICATION:  Significant 

OWNER:  Baatem  Orthodox  Foundation 

DATE  OF  JMSPECTION:  Moveaber  28  and  Deceid>er  12,  1979 
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ASSESSMENT:  ^Baeed  on  the  evaluation  of  the  existing  conditions, 
the  condition  of  Elroy  Face  Dam  is  considered  to  be  unsafe/nonemer¬ 
gency.  A  portion  of  the  embankment  crest  adjacent  to  the  overflow 
apillway  located  on  the  left  abutment  was  found  to  be  about  3  feet 
below  the  design  crest  level  and  only  6  inches  above  normal  pool 
level.  Relative  to  this  low  spot,  the  capacity  of  the  spillway  is 
•atimated  to  be  66  efs  (approximately  5  percent  of  the  probable 
maximum  flood),  idtich  is  significantly  less  than  the  lower  limit  of 
the  recommended  spillway  design  flood  of  the  100-year  flood  for  the 
dam,  based  on  its  sise  and  hasard  classification.  Therefore, 
the  spillway  capacity  is  considered  to  be  inadequate. 

A  preliminary  survey  of  the  crest  of  the  dam  indicated  that  the 
remaining  portion  of  the  crest  is  also  below  the  design  level  by 
about  one  to  two  feet. 

The  crest  and  the  downstream  face  of  the  dam  were  found  to  be  covered 
with  thick  brush  and  trees,  essentially  precluding  proper  inspection 
of  the  embsnksMnt.  The  e^ankment  was  generally  found  to  be  in 
poor  condition  with  extensive  swampy  areas  along  the  downstream  tee 
and  shoreline  erosion  on  the  upstream  side.  The  spillway  structures 
and  the  downstreM  end  of  the  outlet  pipe  were  found  to  be  structurally 
in  poor  condition  and  requiring  repairs. 

It  is  recommended  that  the  following  measures  be  implemented  iHedi- 
ately  or  on  a  continuing  basis. 

1.  The  owner  should  iMSdiately  retain  a 
professional  engineer  experienced  in  the 
design  and  construction  of  dams  to  initiate 
filling  of  the  low  spots  on  the  dam  and  to 
undertake  additional  hydrology  and  hydraulic 
analyses  to  determine  the  nature  and  extent 
of  i^rovements  required  to  provide  adequate 
spillway  capacity. 
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2.  Brush  and  trass  on  tht  ersst,  ths  down' 
strssB  slops,  snd  ths  tos  of  ths  dsa  should 
bs  clssrsd,  snd  in  visw  of  ths  obssrvsd 
defieisneiss,  uhieh  suggsst  ths  possibility 
of  othsr  dsficisnciss,  ths  snbanloBsnt  should 
bs  rsinspsctsd  by  a  profsssionsl  snginssr 
aftsr  this  elsaring  snd  nsesssary  rspairs 
psrforaad. 

3.  Structural  adequacy  of  the  outlet  pips 

and  spillway  structures  should  bs  svalusted 
snd  necessary  repairs  should  be  aade. 

A.  Around-the-clock  surveillance  should  be 

provided  during  unusually  heavy  runoff  and  a 
formal  warning  system  should  be  developed  to 
alert  the  downstream  residents  in  the  event 
of  emergencies. 

3.  Tlie  dan  and  appurtenant  structures  should  be 
inspected  regularly  and  necessary  maintenance 
performed. 


Lawrence  D.  Andersen,  P.E. 
Vice  President 


ELROY  FACE  DAM 
NDI  I.D.  PA-281 
NOVEMBER  28,  1979 
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PHASE  I  REPORT 

NATIOHAL  DAM  INSPECTIOM  PROGRAM 
ELROY  PACE  DAM 
MDl  l.D.  PA*281 
KR  l.D.  32-56 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  The  inspection  vas  perforaed  pursuant  to  the 
authority  granted  by  The  National  Daa  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Amy,  through  the  Corps  of  Engineers, 
to  conduct  inspections  of  daas  throughout  the  United  States. 

b.  Purpose .  The  purpose  of  this  inspection  is  to  determine  if 
the  dan  constitutes  a  hasard  to  huaan  life  or  property. 

1.2  Description  of  Project 

a.  Daa  and  Appurtenances.  The  Elroy  Pace  Daa  consists  of  an 
earth  eabankaent  approximately  750  feet  long  with  a  aaxiaua  height 
of  approximately  23  feet  froa  the  downstreaa  toe.  The  crest  of  the 
daa  is  irregular  and  cambered  in  the  transverse  direction  with 
widths  varying  froa  4  to  S  feet.  The  flood  discharge  facilities 
for  the  dam  consist  of  a  drop  inlet  type  primary  spillway  and  an 
overflow  emergency  spillway  located  on  the  left  abutment  (looking 
downstreaa).  The  overflow  emergency  spillway  is  a  stone  masonry 
structure  with  a  flow  width  of  29  feet.  Discharge  from  the  spillway 
flows  into  an  unprotected  discharge  channel  idiich  flows  parallel  to 
the  toe  of  the  dam  for  about  400  feet  and  teminates  at  the  primary 
spillway  plunge  pool.  The  primary  spillway  structures,  idiich  also 
serve  as  the  outlet  works  for  the  daa,  include  a  reinforced  concrete 
intake  tower,  idiich  discharges  into  a  24-inch  outlet  conduit  through 
the  dem,  which  in  turn  teminates  at  a  plunge  pool  at  the  downstream 
toe.  The  flow  to  the  outlet  conduit  is  controlled  by  stop  logs 
located  in  the  intake  tower.  The  stop  logs  divide  the  intake  tower 
into  inflow  and  outflow  chambers.  The  stop  logs  in  the  intake  tower 
extend  from  the  invert  elevation  of  the  outlet  conduit  to  the  nomal 
pool  elevation.  The  flow  entering  into  the  intake  chamber  of  the 
tower  rises  to  Che  nomal  pool  elevation,  spills  ever  the  stop  logs 
into  the  outflow  ehsaber,  which  in  turn  discharges  into  Che  outlet 
conduit.  During  this  inspection,  the  Cop  of  the  stop  logs  in  the 
primary  spillway  intake  tower  was  found  to  be  approximately  one  to 
two  inches  below  the  emergency  spillway  crest  level.  The  primary 
spillway  structures  also  serve  as  outlet  facilities. 
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The  reservoir  cen  be  lowered  below  the  oorBsl  pool  elevecion  by 
reaoving  the  stop  loge.  The  iateke  tower  is  not  equipped  with  any 
flMchanical  devices  for  reaoving  the  step  logs. 


b.  Lecetien.  The  dsa  is  on  an  unnaaed  tributary  of  Tallow 
Creek,  approxiastely  one-half  aile  upstreaa  froa  its  confluence  with 
Tellow  Creek,  in  Cherry  Hill  Township,  Indiana  County,  Pennsylvania. 
Plate  1  illustrates  the  location  of  the  daa. 

c.  Sixe  Classification,  gnall  (based  on  23-foot  height  and 
118  acre-feet  asxiaum  storage  capacity). 

d.  Hexard  Classification.  The  dan  is  classified  to  be  in  the 
significant  hazard  category.  The  streaa  below  the  dan  flows  through 
an  uninhabited  valley  for  approxiastely  one-half  nils,  where  it 
joins  Yellow  Creek.  Approxiastely  2000  feet  downstreaa  froa  this 
confluence.  Yellow  Creek  flows  under  D.8.  loute  422  and  then  discharges 
into  Yellow  Creek  State  Park  Dsn  reservoir.  A  canpground  is 

located  near  the  U.S.  Route  422  bridge  over  Yellow  Creek.  A  failure 
of  this  dsm  would  dsasge  the  bridge  over  U.S.  Route  422  and  cause 
property  dsasge  in  the  adjacent  caapgrounds.  Loss  of  a  few  lives  is 
possible. 

The  downstreaa  Yellow  Creek  State  Park  Dan  isipounds  a  reservoir  with 
a  storage  capacity  of  13,800  acre-feet  at  noraal  pool  level  and 
37,800  acre-feet  at  aaxisnia  pool  level.  The  aaxinua  storage  capacity 
of  Elroy  Pace  Dan  is  eat lasted  to  be  118  acre-feet.  Therefore, 
failure  of  Elroy  Face  Daa  would  not  significantly  affect  the  ares 
downstreaa  of  Tellow  Creek  State  Park  Daa. 

e.  Ownership.  Eastern  Orthodox  Foundation,  (address:  422  East, 
Penn  Run,  Box  432,  Indiana,  Pennsylvania,  15701). 

f.  Purpose  of  Dsn.  Recreation. 

g.  Design  and  Construction  History.  The  dan  was  designed  by 
Mr.  G.  J.  Horak,  the  original  owner  of  the  daa,  in  1938.  The 
records  indicate  that  the  construction  of  the  dan  had  started 

in  1939,  and  as  of  1954,  the  construction  had  not  been  coapleted. 

h.  Homal  Operating  Procedure.  As  it  presently  exists,  the 
reservoir  (a  asintained  at  the  level  of  the  uncontrolled  prinery 
spillway  crest  elevation  which  also  corresponds  to  the  crest 
elevation  of  the  uncontrolled  energency  spillway.  According  to  the 
design  drawings,  the  energency  spillway  crest  is  located  at  Eleva¬ 
tion  1465,  which  was  found  to  be  not  in  conforaance  with  the  noraal 
pool  elevation  (El.  1445)  interpolated  froa  the  USGS  7.5-ainute 
Strongstown  quadrangle  aap. 
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1.3  Pertinent  Data.  Blevetione  referred  to  in  this  section  and 
eubaequent  aeetione  of  the  report  were  calculated  baaed  on  epprosi- 
aate  field  MaaurecMnta  aaauaing  the  noraal  pool  level  to  be  at 
Elevation  1445  (USGS  Datum)  which  is  interpolated  from  USGS  7.5-minute 
quadrangle  maps. 


k . 


a.  Drainage  Area 


b.  Discharge  at  Dam  Site  (cfa) 

Maximum  known  flood  at  dam  site 
Outlet  conduit  at  maximum  pool 
Gated  spillway  capacity  at  maximum  pool 
Ungated  spillway  capacity  at  aMainum  pool 
Total  spillway  capacity  at  maximum  pool 

c.  Elevation.  USGS  Datum  (feet) 

Top  of  Dam 

Maximum  pool 
Normal  pool 

Upstream  inlet  outlet  works 
Downstream  inlet  outlet  works 
Streambed  at  center  line  of  dam 
Maxiantm  tailwater 

d.  Reservoir  Length  (feet) 

Normal  pool  level 
Maximum  pool  level 

e.  Storage  (ecre-feet) 

Normal  pool  level 
Maximum  pool  level 

f.  Reservoir  Surface  (acres) 

Normal  pool  level 
Maxisnim  pool  level 


g.  Dam 


Type 
Length 
Height 
Top  width 


0.7  square  miles 


Unknown 

22 

Not  applicable 
44 
66 


1445.7  (measured 
low  spot) 

1445.7 

1445.0 

14204^ 

1419+ 

1419” 

Unknown 


Earth 
750  feet 
23  feet 
4  to  i  feet 


« 


side  elopes 


Zoning 

Impervious  core 
Cutoff 

Grout  curtain 

h.  Regulating  Out  let, (24- Inch  Outlet  Conduit) 

Length 

Closure 

Access 

Regulating  facilities 

i.  Spillway 
Type 
Length 

Crest  elevation 
Gates 

Upstream  channel 
Downstream  channel 


Downstream: 

2  Horisontal 
1  Vertical 
Upstream: 

Undefined 

Yes 

Yes 

Yes 

No 


100  feet  ♦ 
Stop  logs 
Intake  tower 
Stop  logs 


Concrete  over¬ 
flow  section 
29  feet 
1445 
None 
Uke 

Barth  channel 
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SECTION  2 
DESIGN  DATA 


2.1  Design 

a.  Data  Available.  The  available  infornation  waa  provided  by 
the  Coomonwealth  of  Pennsylvania,  Department  of  Environmental 
Resources  (PennDER).  The  information  includes  correspondence, 
state  inspection  reports,  and  design  drawings. 

(1)  Hydrology  and  Hydraulics.  No  design  information  is 
available.  A  state  report  entitled.  Report  Upon  the  Application  of 
C.  J.  Horak,  gives  the  original  design  capacity  of  the  spillway. 

(2)  Embankment .  Available  information  consists  of  design 
drawings . 

(3)  Appurtenant  Structures.  The  available  information 
includes  design  drawings. 

b.  Design  Features 

(1)  Embankment .  As  designed,  the  dam  (Plate  2)  is  a  aoned 
embankment  consisting  of  a  central  clay  core  with  clay  and  shale 
fill  sections  upstrean  and  dotmstream  (Plate  3).  Although  not 
shown  in  the  design  drawings,  a  state  construction  progress  report 
indicates  that  a  small  cutoff  trench,  approximately  4  feet  deep, 
was  excavated  along  the  center  line  of  the  dam  beneath  the  clay 
core  section. 

A  design  drawing  (Plate  4)  indicates  at  least  three  borings  were 
drilled  along  the  center  line  of  the  dam  for  subsurface  investiga¬ 
tion.  According  to  the  subsurface  investigation,  the  subsurface 
profile  is  shorn  to  consist  of  a  five-foot  layer  of  clay  underlain 
by  brown  shale  and  rock. 

The  design  drawings  show  the  embankment  slopes  to  be  2  horixontal 
to  1  vertical  on  both  the  upstream  and  downstream  faces.  While  the 
upstream  slope  is  shown  to  be  protected  by  riprap,  the  domstream 
slope  was  to  be  sodded  with  riprap  slope  protection  along  the  toe 
of  the  dam. 

(2)  Appurtenant  Structures.  The  appurtenant  structures  of 
the  dam  consist  of  a  drop  inlet  primary  spillway,  which  also 
incorporates  the  outlet  works  facilities,  and  an  emergency  apillway 
located  on  the  left  abutment.  The  details  of  the  emergency  spillway 
overflow  structure  is  illustrated  in  Plate  5.  In  this  drawing,  the 
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spillway  overflow  structure  is  shown  to  consist  of  sn  ogee  overflow 
eection.  However,  the  existing  spillway  does  not  confora  to  this 
detail  and  it  consists  of  e  broad-crested  overflow  section. 


The  combined  primary  spillway  end  outlet  works  structures  ere 
located  at  the  center  of  the  embankMnt  and  consist  of  a  concrete 
intake  structure  on  the  upstream  side  of  the  embankment  which 
discharges  into  a  24-inch  conduit  through  the  embankment.  The 
design  drawings  and  construction  progress  reports  indicate  that  the 
outlet  conduit  consisted  of  a  24-inch  corrugated  metal  pipe  encased 
in  reinforced  concrete.  Design  drawings  (Plate  3)  show  that  three 
concrete  cutoff  collars  were  provided  on  the  upstream  half  of  the 
outlet  conduit.  The  flow  through  the  outlet  conduit  is  controlled 
by  stop  logs  in  the  control  tower.  The  stop  logs  extend  from  the 
upstream  invert  elevation  of  the  outlet  conduit  to  the  normal  pool 
elevation.  The  lake  can  be  lowered  by  removing  the  stop  logs  from 
the  intake  tower.  The  intake  tower  is  not  equipped  with  any 
mechanical  device  for  removing  the  stop  logs. 

c.  Design  Data. 

(1)  Hydrology  and  Hydraulics.  The  available  information 
includes  no  hydrology  and  hydraulic  analyses.  However,  a  state 
report,  dated  1938,  indicates  that  the  spillway  was  sised  to  pass 
600  cfs. 

(2)  Embankment .  Other  than  design  drawings,  no  engineer¬ 
ing  data  are  available  on  the  design  of  the  embankment. 

(3)  Pertinent  Data.  The  evaileble  information  consists  of 
design  drawings  only, 

2.2  Construction.  Available  records  indicete  that  the  construction 
of  the  dam  was  started  in  1939,  and  as  of  1954,  it  was  still  under 
construction.  A  stete  report  dated  1942  indicetes  that  the  dam  was 
being  constructed  by  the  owner  and  his  sons  in  their  spare  time. 

Ho  detailed  information  is  availsble  on  the  msnner  in  which  the 
embankment  was  constructed.  Some  stete  construction  progress 
reports  indicate  that  the  embankment  was  compacted  by  dosers. 

Field  observations  indicate  Chet  the  overflow  spillway  structures 
hsve  not  been  constructed  in  conformence  with  the  design  drewings. 
Further,  it  sppears  that  the  embankment  has  never  been  completed  to 
its  originsl  design  crest  level.  During  this  inspection,  the  crest 
of  the  dam  was  found  to  be  on  the  order  of  one  to  two  feet  below 
the  emergency  spillway  sidewall  elevation,  idiieh  appears  to  be  the 
original  design  crest  elevation  for  the  dsm. 
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2.3  Operation  Mo  operating  reeorda  hava  been  kept  for  the  dan. 
A  aiaaing  eabankaent  aection  adjacent  to  the  emergency  epillway 
wall  auggeata  that  the  dam  might  have  been  overtopped  in  the 
past. 


2.4  Other  Inveatigationa.  None  reported. 

2.5  Evaluation 


a.  Availability.  The  available  information  waa  provided  by 
the  CoaaK>nwealth  of  Pennaylvania  Department  of  Environmental 
Reaourcea . 

b.  Adequacy. 

(1)  Hydrology  and  Hydraulica.  The  exiating  apillway  ia 

not  in  conformance  with  the  deaign  drawinga.  Therefore,  available 
data  are  not  applicable  to  the  current  configuration  of  the  apillway. 

(2)  Embankment .  Deaign  document a  lack  auch  conaiderationa 
aa  embankment  elope  atability  and  aeepage  analyaia  and  other 
quantitative  data  to  aid  in  evaluating  the  adequacy  of  the  deaign. 
Further,  the  fact  that  the  dam  waa  built  over  a  long  period  of 
time,  from  1939  to  approximately  1954  on  a  part-time  baaia  by  the 
original  owner,  raiaea  concern  aa  to  the  adequacy  of  the  conatruc- 
tion.  In  view  of  theae  conditiona,  the  deaign  and  eonatruction  of 
the  dam  are  not  eonaidered  to  be  in  conformance  with  currently 
accepted  engineering  practicea. 

(3)  Appurtenant  Structurea.  The  available  information, 
which  conaiata  of  deaign  drawinga  only,  ia  not  eonaidered  to  be 
adequate  to  aaaeaa  the  atructural  adequacy  of  the  primary  and 
emergency  apillway  atructurea.  The  manner  in  which  the  outlet 
conduit  ia  reported  to  have  been  conatructed,  corrugated  metal  pipe 
encaaed  in  concrete,  raiaea  concerna  aa  to  ita  continued  ability  to 
carry  loada  impoaed  by  the  embankment,  particularly  aince  eerioua 
deterioration  of  the  atructure  waa  obaerved  at  the  downatream 

end. 
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fBCTXON  3 
nSUAL  ZMSPBCTXOII 


3.1  Pindin£i 

a.  Canaral.  The  on-aite  inapaccion  of  Elroy  Pace  Daa  conalatad 
of: 

1.  Visual  inapcction  of  the  eabanloaent,  abutaenta, 
and  eabankmnt  toe. 

2.  Visual  examination  of  the  emergency  spillway  and  the 
downstream  end  of  the  outlet  conduit. 

3.  Evaluation  of  downstream  area  hasard  potential. 

The  specific  observations  are  illustrated  in  Plate  6. 

b.  Embankment .  The  general  inspection  of  the  embankment 
consisted  of  searching  for  indications  of  structural  distress,  such 
as  cracks,  subsidence,  bulging,  wet  areas,  seeps  and  boils,  and 
observing  general  maintenance  conditions,  vegetative  cover,  erosion, 
and  other  surficial  features. 

The  crest,  downstream  slope,  and  toe  area  of  the  dam  were  found  to 
be  covered  with  dense  brush  idiich  precluded  proper  inspection  of 
the  embankment.  The  most  significant  condition  noted  at  the  dam 
sice  was  Che  presence  of  a  low  area  on  the  crest  of  the  dam  adjacent 
to  the  emergency  spillway.  This  section  was  found  to  be  only  8 
inches  above  Che  normal  pool  level.  Observations  suggest  that  this 
portion  of  the  embankment  may  have  been  overtopped  and  eroded  in 
the  past.  The  crest  of  the  dam  is  irregular  in  the  transverse 
direction,  generally  lower  on  the  upstream  side  and  higher  on  the 
downstream  side.  The  crest  width  varies  from  4  to  8  feet.  At 
various  locations,  the  upstream  slope  was  found  to  be  almost 
vertical  at  the  water  level  and  eroding  due  to  wave  action.  Along 
the  toe  of  the  dam,  extensive  swampy  areas  were  observed.  However, 
no  concentrated  seepage  points  were  found  to  be  associated  with 
these  swampy  areas.  A  depression,  idtich  appears  to  be  an  old 
sinkhole  or  erosion  scar,  was  identified  near  the  right  abutment 
along  the  toe.  Xt  is  presumed  that  this  depression  was  caused  by 
runoff  from  the  highway  culvert  located  on  the  right  abutment  which 
generally  flows  along  the  toe  of  the  embankment. 

The  Cop  of  Che  dam  was  surveyed  relative  to  the  emergency  spillway 
crest  and  was  found  to  be  very  irregular.  The  crest  profile  of  the 
dam  is  illustrated  in  Plate  7. 
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c.  Appurtenant  Structur««.  The  epillway  and  outlet  iforka  were 
exanined  for  deterioration  or  other  aitna  of  diatreaa  and  obatructiona 
that  would  liait  flow.  In  general,  theae  atructurea  were  found  to 

be  in  poor  condition  and  do  not  appear  to  have  been  eonatructed  in 
conforaance  with  the  deaign  drawinga.  A  aajor  atructural  crack  waa 
found  in  the  aaaonry  wall  of  the  emergency  apillway  on  the  cabank- 
aent  aide.  While  a  portion  of  the  wall  waa  found  to  be  aiaaing  on 
the  left  abutaent  aide.  Soae  underaeepage,  approxiaately  5  gal Iona 
per  ainute,  waa  noted  below  the  apillway  overflow  aection.  The 
apillway  discharge  channel  conaiata  of  a  aaall  earth  channel  with 
no  erosion  protection.  Severe  erosion  exists  at  various  locations 
along  the  channel. 

The  downstream  end  of  the  outlet  conduit  was  observed  and  found  to 
be  in  poor  condition.  Reinforcing  bars  protruding  froa  the  concrete 
encasement  of  the  conduit  suggest  that  at  least  5  to  6  feet  of 
concrete  has  eroded  in  the  past.  The  outlet  conduit  discharges 
into  a  plunge  pool  with  no  erosion  protection. 

d.  Reservoir  Area.  A  map  review  and  field  observations 
indicate  that  there  are  numerous  small  ponds  located  upstrea  from 
the  dam.  However,  the  size  of  the  ponds  is  not  considered  to 

be  significant  relative  to  hydraulic  performance  of  Elroy  Face 
Dam.  A  review  of  the  regional  geology  (Appendix  F)  and  visual 
observations  indicate  that  the  reservoir  slopes  are  gentle  and 
arc  not  likely  to  be  susceptible  to  aasaive  landslides  uhich 
would  affect  the  storage  volume  of  the  reservoir. 

e.  Downstream  Channel.  Discharge  from  the  dan  flows  through 

an  uninhabited  valley  for  approxiaately  1/2  mile,  idiere  it  discharges 
into  Yellow  Creek.  A  further  description  of  the  downstrcM  condi¬ 
tions  is  included  in  Section  1.2  (d). 

3.2  Evaluation.  The  condition  of  the  daa  and  its  appurtenant 
structures  is  considered  to  be  poor.  Dense  brush  on  the  crest  and 
downstream  slope  of  the  daa  waa  found  to  preclude  proper  inspection 
of  the  facilities.  It  is  recoaaended  that  the  owner  should  iaaedi- 
ately  retain  the  services  of  a  professional  engineer  for  rehabilita¬ 
tion  and  restoration  of  the  daa.  Filling  of  the  low  spots  on  the 
crest  of  the  daa  to  provide  adequate  freeboard,  evaluation  of  the 
swampy  conditions  and  the  stability  of  the  dan,  and  restoration  of  the 
spillway  and  outlet  structure  facilities  should  be  considered. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features 


a.  Design  Data.  Elroy  Face  Dm  has  a  watershed  of  0.7  square 
niles  and  inpounds  a  reservoir  with  a  surface  area  of  19  acres  at 
normal  pool  level.  The  flood  discharge  facilities  for  the  dam 
consist  of  a  drop  inlet  type  primary  spillway  and  an  overflow 
spillway  located  on  the  left  abutment.  The  combined  capacity  of 
these  spillways  is  estimated  to  be  66  cfa,  based  on  the  available 
head  relative  to  the  low  spot  on  the  crest  of  the  dam. 

b.  Experience  Data.  As  previously  stated,  Elroy  Face  Dam 
is  classified  as  a  small  dam  in  the  significant  hazard  category. 

Under  the  recommended  criteria  for  evaluating  emergency  spillway 
discharge  capacity,  such  impoundments  are  required  to  pass  the 
100-year  flood  to  half  of  the  PMF. 

The  PMF  inflow  hydrograph  for  the  reservoir  was  determined  utilizing 
the  Dam  Safety  Version  of  the  HEC-1  computer  program  developed  by 
the  Hydrologic  Engineering  Center  of  the  U.S.  Army,  Corps  of 
Engineers.  The  data  used  for  the  computer  analysis  are  presented  in 
Appendix  D.  The  one-half  PMF  inflow  hydrograph  was  found  to  have  a 
peak  flow  of  813  cfs.  The  lOO-year  flood  calculated  according  to 
the  recommended  procedure  was  found  to  have  a  peak  flow  of  520  cfs. 
Computer  input  and  summary  of  computer  output  for  the  PMF  and 
lOO-year  flood  routing  and  the  100-year  peak  flood  calculations 
are  included  in  Appendix  D. 

c.  Visual  Observations.  On  the  date  of  inspection,  no  condi¬ 
tions  were  observed  that  would  indicate  the  capacity  of  the  spillways 
would  be  significantly  reduced  in  the  event  of  a  flood. 

d.  Overtopping  Potential.  Various  percentages  of  the  PMF 
inflow  hydrograph  were  routed  through  the  reservoir  and  it  was 
found  that  the  spillway  can  pass  about  5  percent  of  the  PMF  without 
overtopping  the  embankment.  The  lOO-year  flood  was  routed  through 
the  reservoir  and  it  was  found  that  the  low  spot  on  the  dam  would 
be  overtopped  for  a  duration  of  10.2  hours,  with  a  maximum  depth  of 
l.l  feet.  For  50  percent  of  the  PMF,  the  dam  would  be  overtopped 
for  a  duration  of  14.8  hours,  with  a  maximum  depth  of  approximately 
1.5  feet.  Further  analysis  conducted  assuming  the  low  spots  on  the 
crest  of  the  dam  to  be  filled  to  a  level  of  3.7  feet  above  the 
emergency  spillway  crest  level,  which  appears  to  be  the  design 
crest  elevation  for  the  dam,  indicates  that  the  spillway  would  pass 
over  50  percent  of  the  PMF  without  overtopping  the  embankment. 


ftKrTTAM  L 

OPCRATXOHAL  FEATURES 


4.1  Procedure .  There  ere  no  forael  operating  procedure*  for  the 
dam.  As  it  preaently  exists,  the  reservoir  is  maintained  at  the 
uncontrolled  primary  spillway  crest  level,  tilth  excess  inflow 
discharging  through  the  primary  and  emergency  spillways. 

4.2  Maintenance  of  the  Dam.  Maintenance  of  the  dam  is  considered 
to  be  nonexistent .  The  crest  and  downstream  face  of  the  dam  are 
covered  with  dense  brush  tdiich  precludes  proper  inspection  of  the 
embankment . 

4.3  Maintenance  of  Operating  Facilities.  The  maintenance  of  the 
operating  facilities  is  also  considered  to  be  nonexistent.  Both  the 
spillway  and  outlet  conduit  structures  have  seriously  deteriorated 
and  do  not  appear  to  have  been  maintained  in  the  past.  There  is  no 
access  to  the  primary  spillway  intake  structure. 

4.4  Warning  System.  Mo  formal  warning  system  exists  for  the  dam. 
Telephone  communication  facilities  are  available  at  the  site. 

4.5  Evaluat ion.  The  overall  maintenance  condition  of  the  dam  and 
its  appurtenances  is  considered  to  be  poor.  It  is  recommended  that 
the  owner  prepare  a  plan  for  operation  and  maintenance  of  the 

dam. 


.■4t*  _■ 

_ _ : _ 


SBCTION  6 

STRUCTURAL  STABILITY 


6.1  Bvluation  of  Structural  Stability 

a.  Viaual  Obaervatioaa 

(1)  Babaniment .  Aa  dlaeuaaad  in  Saetion  3,  althoush  auaeroua 
dcfieianciaa  ware  noted,  none  ware  eonaidarad  to  be  aarioua 
relative  to  the  atability  of  the  dan  at  thia  tiae. 

(2)  Appurtenant  Structoraa.  The  atructural  condition  of  the 
apillway  atructurea  at  the  outlet  conduit  ia  conaidered  to  be 
poor,  requirins  further  inveatigation. 

b.  Deaign  and  Conatruction  Data. 

(1)  Eabankaent .  The  available  inforaation  doea  not 
include  any  quantitative  data  to  aid  in  the  aaaeaaaent  of  the 
atructural  atability  of  the  daa.  Farther,  Che  aanner  in  which  the 
daa  waa  conacructed,  on  a  part-tiae  baaia  by  the  owner,  over  approxi- 
aately  16  yeara,  raiaea  concern  aa  to  the  adequacy  of  ita  conatruc** 
tion.  However,  aa  noted  previoualy,  no  conditiona  were  obaerved 
chat  would  aignificanCly  affect  the  atability  of  the  daa.  It  waa 
alao  noted  that  due  to  denae  bruah  and  treea  on  the  treat  and 
downaCream  of  the  dan,  the  condition  of  the  dan  could  not  be  properly 
inapected.  Therefore,  the  atatic  atability  of  the  dan  ahould  be 
evaluated  baaed  on  reinapeccion  of  the  dam. 

(2)  Appurtenant  Structurea.  Available  infomation  doea 
not  include  adequate  data  to  aaaaeaa  Che  atructural  adequacy 

of  the  appurtenant  atructurea.  The  atructural  adequacy  of  theae 
faciliciea  ahould  be  reevaluated  in  conjunction  with  the  reconnended 
further  inveatigation. 

c.  Operating  Recorda.  The  atructural  atability  of  the  dM  ia 
not  conaidered  Co  be  aitfecced  by  the  operational  feacurea  of 

Che  dam. 


d.  Poat-Conatruction  Changea.  Hone  reported. 

e.  Seiamic  Stability.  The  dam  ia  located  in  Seiamic  Zone  1, 
and  baaed  on  viaual  obaervation,  the  atatic  atability  of  the  dan 
appeara  to  be  adequate.  Therefore,  baaed  on  recommended  criteria 
for  the  evaluation  of  aeiamic  atability  of  dana,  the  atructure  ia 
preaumed  to  preaent  no  haxarda  from  earthquakea. 
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SECTION  7 

ASSESSMENT  AND  IBCCMMENDATIONS/tEMEDIAL  MEASURES 


7.1  Daa  Attwtnt 

«.  A»«e>»ment.  The  vieuel  obeervaCions  indicate  that  the 
Elroy  Pace  Dam  ia  in  poor  condition.  Due  to  inadequate  apillway 
capacity  (5  percent  of  the  PMF)  and  varioua  atructural  deficiencies 
in  the  apillway  and  outlet  worka  atructurea,  the  condition  of  the 
dan  ia  conaidered  to  be  unaafe/nonenersency.  The  e^anknent  la 
conaidered  to  be  in  poor  condition  with  extenaive  awanpy  areaa 
alons  the  downatrean  toe^  ahoreline  eroaion  on  the  upatrena  aide, 
and  highly  irregular  dan  treat.  The  preaence  of  denae  bruah 
and  treea  on  the  creat  and  downatrena  alope  of  the  dan  precluded 
adequate  inapection  of  the  enbanknent.  In  view  of  theae  conditiona, 
further  inveatigation  of  the  dan  by  a  profeaaional  engineer  ia 
reconnended . 

b.  Adequacy  of  Infomation.  Available  infomation,  in  conjunc¬ 
tion  with  viaual  obaervationa,  ia  conaidered  to  be  aufficient  to  nake 
the  following  reconnendationa. 

c.  Urgency.  The  following  reconnendationa  ahould  be  inplenented 
inawdiately  or  on  a  continuing  baaia. 

d.  Neceaaity  for  Additional  Data.  In  view  of  the  conditiona 
deacribed  above,  the  owner  ahould  innediately  retain  the  aervicea 
of  a  profeaaional  engineer  to  initiate  additional  atudiea  to 
detemine  the  extent  of  the  inprovenenta  required  to  provide 
adequate  apillway  capacity  and  reatore  and  rehabilitate  the  apillway 
and  outlet  atructurea  and  inapect  and  reevaluate  the  condition  of 
the  enbanknent . 

7.2  Reconwendationa/Renedial  Meaaurea 

It  ia  reconnended  that  the  following  recoanwndationa  be  inplenented 
innediately  or  on  a  continuing  baaia: 

1.  The  owner  ahould  innediately  retain  a 
profeaaional  engineer  experienced  in  the 
deaign  and  conatruction  of  dana  to  initiate 
filling  of  the  lew  apota  on  the  dan  and  to 
undertake  additional  hydrology  and  hydraulic 
analyaea  to  detemine  the  nature  and  extent 
of  inprovenenta  required  to  provide  adequate 
apillway  capacity. 


Brush  and  cr«««  an  th*  crust,  chu  detm- 
straaa  slops,  and  chu  tou  of  thu  da«  should 
bu  eluarud,  and  in  uiaw  of  tha  ehsarvad 
dafleianeias,  uhieh  suggast  tha  posssibilicy 
of  othar  dafleianeias,  tha  sabankaent  should 
ba  rainspaetad  bp  a  profassional  onginaar 
aftar  this  elaaring  and  naeassarp  rapairs 
porferaod. 

Struetural  adaguacp  of  tha  out lot  pipa  and 
spilluap  structuras  should  ba  saaluatad 
and  naeassarp  rapairs  should  ba  aada. 

Around-cha-clock  survaillanca  should  ba 
providad  during  unusual Ip  haaup  runoff  and  a 
foraal  aaming  spstaa  should  ba  davalopad  to 
alarc  dounstraaa  rasidants  in  tha  avant 
of  aaotgii'clas. 

lha  dan  and  appurtanant  structuras  riiould  ba 
inspaetad  ragularlp  and  naeassarp  naintananca 
parfomad. 
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APPENDIX  B 

CHECKLIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
AND  HYDROLOGIC  AND  HYDRAULIC 
PHASE  I 
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APPENDIX  B 


DETAILS 
CONSTMTirrS 
DISCHARCF.  RATINGS 


CHECKLIST 


PLANS  AND  DETAILS 


CHECKLIST 

\,J  ENGINEERING  DATA 

HYDROLOGIC  AMD  HYDRAULIC 


DRAINAGE  AREA  CHARACTERISTICS: _ .7  square  miles _ 

ELEVATION;  TOP  NORMAL  POOL  AND  STORAGE  CAPACITY:  -  98  acre-feet 

ELEVATION;  TOP  FLOOD  CONTROL  POOL  AND  STORAGE  CAPACITY;  1445.7 _ 

ELEVATION;  MAXIMUM  DESIGN  POOL: _ 1449  ±  (assumed  dam  crest  elevation) 

ELEVATION;  TOP  DAM: _ 1445  (measured  low  spot) _ 

SPILLWAY: 

a.  Elevation _ _ _ 

b.  Type _ Concrete  overflow _ 

c*  Vidth _ 29  feet _ 

d.  Length _ Not  applicable _ 

e.  Location  Spillover  Adjacent  to  emergency  spillway _ 

f.  Number  and  Type  of  Gates  None _ 

OUTLET  WORKS: 

a.  Type  24-Inch  corrugated  metal  pipe _ 

b.  Location _ ranrar  of  embankment 

c.  Entrance  Inverts _ 

d.  Exit  Inverts _ 

e.  Emergency  Dralndovn  Facilities _ Outlet  conduit _ 

HYDROMETEOROLOGICAL  GAGES: 

a.  Type _ None _ 

b.  Location  None _ 

c.  Records  None _ 

MAXIMUM  NONDAMAGING  DISCHARGE;  66  cfs  (existing  gplllway  capacity) 
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APPEHDIX  C 
PHOTOGRAPHS 


LIST  OF  PHOTOGRAPHS 
ELROY  FACE  DAM 
MDI  l.D.  PA-281 
NOVEMEER  28,  1979 


DESCRIPTIW 


Dam  crest. 

Primary  spillway  intake. 

Emergency  spillway. 

Emergency  spillway  discharge 
channel . 

Emergency  spillway  plunge  pool. 

Primary  spillway  outlet  pipe. 

Mote  deteriorating  concrete. 

Low  spot  on  dam  crest.  Top  of 
concrete  is  0.7  foot  above  normal 
pool  level. 


Route  422,  0.7  mile  domstream. 


Photograph  No.  3 
Emergency  spillway. 


Photograph  No.  5 
Emergency  spillway  plunge  pool. 


Photograph  No.  6 

Prlm.Try  spillway  outlet  pipe.  Note  deteriorating  concrete 


Photograph  No.  7 

i.ow  spot  on  dam  crost.  Top  of  concrete 
is  0.7  foot  above  normal  pool  level. 


Photograph  No.  8 
Route  422,  0.7  mile  downstream. 
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HYDROLOGY  AND  HYDRAULICS  ANALYSES 
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NOTES- 

1.  PROPOSED  DAM  :  NOT  FULL- 
CONFORMANCE  >N\TH  AS  Bl 
CONFIGURATION. 

2.  ELEVATIONS  APPEAR  TO  Bf 
TO  A  SITE  DATUM  NOT  IN  < 
WITH  U.S.&S.  ELEVATIONS. 


^  'J'S-AA 


ED  DAM  :  NOT  FULLY  IN 
MANGE  WITH  AS  BUILT 
URATION. 

IONS  APPEAR  TO  BE  RELATIVE 
ITE  DATUM  NOT  IN  CONFORMANCE 
.S.GS.  ELEVATIONS. 


PLATE  2 

D^IPPOMINIA. 


NOTES: 

1 .  PROPOSED  DAM  :  NOT  FI 
CONFORMANCE  WITH  AS 
CONFIGURATION. 

2.  ELEVATIONS  APPEAR  TO 
TO  A  SITE  DATUM  NOT  II 
WITH  U.S.GS.  ELEVATION! 


POSED  DAM  :  NOT  FULLY  IN 
FORMANCE  WITH  AS  BUILT 
FIGURATION. 

Ovations  appear  to  be  relative 

,ASITE  DATUM  NOT  IN  CONFORMANCE 
W  U.S.6S.  ELEVATIONS. 


PLATE  3 
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Q  Ar^^asjiM^  ^»; 

'S'  A>t^n  Aao^r  5$' 

P/UA^nr  AetrfiA 


AieMM'ur  ^2 
ThP-oi*. 


zCtA^ 
-jS^ 


Ipe/zoA/r/ti  /  ■ £o-c‘ 
4/.  ~/*./0^0' 


>SED  DAM:  NOT  FULLY  IN 
IRMANCE  WITH  AS  BUILT 
DURATION 

ITIONS  APPEAR  TO  BE  RELATIVE 
MTE  DATUM  NOT  IN  CONFORMANCE 
JIS.6.S.  ELEVATIONS 


NOTES: 

1.  PROPOSED  DAM  .  NOT  FUL 
CONFORMANCE  WITH  AS 
CONFIGURATION. 

2.  ELEVATIONS  APPEAR  TO 
TO  A  SITE  DATUM  NOT  I 
WITH  U.S.G.S.  ELEVATIO 


POSED  DAM  :  NOT  FULLY  IN 
^FORMANCE  WITH  AS  BUILT 
IFIGURATION. 

VATIONS  APPEAR  TO  BE  RELATIVE 
I  SITE  DATUM  NOT  IN  CONFORMANCE 
H  U.S.6.S.  ELEVATIONS 


PLATE  5 
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EMERGENCY  SPILLWAY- 


STRUCTURAL  CRACK 


CONCRETE  WALL  -  „ 

TOP  OF  CONCRETE  8 
ABOVE  NORMAL  POOL  LEVEL 

POOL  LEVEL- 


IRREGULAR  TRANSVERSE 
DAM  CREST  SECTION 
(TYPICAL  ) 


2  /  SLOPE¬ 


MISSING  WALL  SECTION 


UNDER  SEEPAGE 
Q  =  5  GPM 


■SPILLWAY  DISCHARGE 
CHANNEL 


SHORE  LINE  EROSION 
INADEQUATE  SLOPE 
PROTECTION 


DISCHARGE  CHANNEL 
HAS  NO  EROSION 
PROTECTION 


VERY  DENSE 
BRUSH  AND  TREES 
(TYPICAL) 


PRIMARY  SPILLWAY 
INTAKE  TOWER^ 


H=23 


»»»J 


^  SERIOUSLY 
^  DETERIORATED 
PRIMARY  SPILLWAY 
OUTLET  PIPE 

1  SWAMPY  I 


NOTES: 

I.  POOL  LEVEL  DATE  OF  INSPECTION: 
AT  EMERGENCY  SPILLWAY  CREST 
LEVEL. 


NOT  TO  SCALE 


\  HOLD  SINK  HOLE] 

^HEROSION  DITCH^ 

DRAINAGE  DITCH 
FROM  HIGHWAY 

PLATE  6 

ELROY  FACE  DAM 
GENERAL  PLAN 
FIELD  INSPECTION  NOTES 
FIELD  INSPECTION  DAT0NOV.28,I979 
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PLATE  7 

ELROY  FACE  DAM 
DAM  CREST  SURVEY 
FIELD  INSPECTION  DATE:  NOV.  28,1979 

d^%j>poix>:nia 


APPENDIX  F 
REGIONAL  (SOLOCY 


APPENDIX  F 
lEGXONAL  GEOLOGY 


The  Elroy  Face  Dam  it  situated  on  rock  strata  of  the  Conaaaugh 
Group,  uhich  is  characterised  by  aassive  sandstones,  interbedded 
shales  and  siltstones,  and  claystones.  The  dam  lies  along  the  east 
limb  of  the  Chestnut  Ridge  Anticline.  Strata  near  the  dam  dip  to 
the  southeast  approximately  three  degrees. 

The  Upper  Freeport  coal  outcrops  about  two  miles  west  of  the  dam 
near  Yellow  Creek  State  Park  Dam  and  has  been  locally  mined.  The 
Upper  Freeport  lies  under  Elroy  Face  Dam,  but  has  not  been  mined. 
Coal  seams  below  the  Upper  Freeport  are  thin  and  high  in  sulfur  and 
are  therefore  not  considered  economically  mineable. 
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fpwarstu  JrtMftOwft 

MMMtoM  to  iMpar  p«rl  •/•Mito*. 


fVitteville  Group 

Li'okf  fraip  to  tokito.  timrm  vminmI  Mito- 
amf  t9m§fnmfTmtr»  trtfA  mm«  min#' 
•M#  mud:  intiudt%  Storfi  Mutititoia. 
5Hk«»UKfl.  mnd  ito« 

ftoM. 


Alle(heny  Group 

CiK^to  to9««««M  mndaiont,  toato,  liia** 
•to««  anrf  famt;  raiwrrtof 

/iMMtoaM  «<Mto«rrf;  |W«* 

IMtI  IN  Intmr  p*rt  of  orHiom; 

inohidta  Froop&ri,  KUiMnnirng,  mnd 
Formt»t4om». 


Clinton  Group 

Prodominmnltti  Root  Hitt  Fonmoiion  • 
Rtddiak  purpit  to  irMNito  #toN.  lAin  to 
mrndiMm  Mdtdt  /omdiftrout  moto  m'to 
iNtortonffMiN#  "iriin  Mail«toRf«*‘  mmd 
iorat  grmp.  Jomitifonmt  limtttomt:  «A«im 
tkf  Ritot  Hitt  it  krawm  to  irAtto  pumrititie 
mtmdttnmo  iRm/trl  imtorhodHtd  upward 
•rtto  dark  prap  tkait  iRaektotorf, 


Marine  beda 

Ormp  to  a/iaa  krawn  tkalat,  prapwarkta, 
pad  aamdatomaa:  rantaimt  '‘Ckrmump"  ktdt 
amd  "Fartapa"  kfda  imeiudiap  Rurkat, 
Baattiat.  Harratt,  mad  Taimmara  Ratk: 
Tutip  tiwftian*  at  kaar. 


Pocono  Group 

t*rfdntMtnamHp  prap,  kard.  matairr.rratt* 
krddrd  /-MRvtoNi^rNrr  nnri  Mifif<«ton«  M>ito 
•ttmf  tkair;  iaflad*t  ia  Ikr  Appalatktaa 
ffafrau  fturpaan,  Shrnaapa.  CM$fakapa, 
('HMMrtcapo.  C'nrrp,  and  Koapp  Fnrma- 
hant;  tnrludta  part  o/  "OiiipnIW**  •/ 
M.  L.  Fatter  in  f^tterana  Tiapa  rauntira. 


Orisktny  Formation 

fTA  I  to  tn  kraa'n,  ft  nr  fa  raamr  prainrd. 
ftnrftp  mfr'rtrrntfii,  laealip  raaotomeratir, 
fotattiferana  nandutanr  *Kidgrtepi  at  the 
tap:  dark  grup,  ikrrtp  N'lfA 

rntme  tnfrrhrddrd  rhater  and  Mfiff«toNr« 
krtow  tSknrerf. 


Marcellus  Formation 

Blaek,  /iaaiie,  rarkaumeeoat  akate  witk 
tkiek,  k^wn  aamd^ama  tTurkep  Ridpet  in 
part*  afteatrai  Fearngplnauia. 


Onondaga  Formation 

CrMNito  klua,  tkim  keddad  akmla  and  dark 
ktma  ta  klaek,  medium  kedded  limealana 
witk  akmla  predaminant  to  niMt  plaeaa; 
inaimdea  SHtnaprare  Limaalaue  and  Head- 
mart  dkmia  to  eantral  Fennaplaama  and 
Butlarmilk  Fatte  Limaalmna  and  Kaapua 
Skala  to  aaalernmaal  t^nnaplaanin:  to 
Lakipk  Gap  area  ineiudea  Falmartan 
Sandalana and  Bawmanalewm  Ckart. 


Willa  Creek  Formation 

CrMNito  prap,  Ikin  kaddad,  fiaada  akmla 
milk  Ueal  limaalana  and  aandalana  aanaa; 
cwttotoa  rad  akmla  and  aiUalana  to  to* 


BloomaburK  Formation 

Rad,  lAto  and  Ikirk  kaddad  toala  and  ailt* 
ttana  wilk  taeat  NNtto  af  amndatana  and 
Ikim  impure  limealama:  aama  preen  akah 
to  pimaaa. 


MeKenaie  Formation 

CartoNiM  fmir.  toto  kedded  akate  infar^ 
kedded  wilk  prap,  Ikin  kadded.  /aaaiti^- 
aua  limeatane:  akate  predaminant  at  Ike 
kaee;  intrnfernaatian^  kraeeia  Ika 
tower  part.  4toaNl  to  Harriakurp  ppad^ 
ranptn  and  to  Ihr  ear*. 


Keyaer  Formation 
n,rk  er«a,  tietl*  fymilifmm,.  MM  M- 
M.  rrwumlhn,  t,  mafalar  liatratm*; 
MHr«  inlo  mtnliu,.  nnanif.ma  OKttr 
enriagfiom  i'm 


Tonoloway  Formation 

Grm,,  AMfr  tofNi'naM.  MM  MM, 
•reidarMiia  litmnitm,:  ,mmn  MW 
Hnmnrilvill,  SNf/  Pnn,  Mmmd  Wrfa  M 
lAa  eael. 


Catakill  Formation 

Ckte/lp  red  ta  kmmniak  akalea  and  amnd» 
afnnea;  imrtndee  prap  and  pramiak  mnd- 
atane  longmre  named  Kik  AtoUNtoiN, 
Hnnaedair,  Skekela,  and  Dataware  River 
to  the  emet. 


WIFCWCNCt: 

MOUMIC  MAP  OP  PENNSYLVANIA  PNCPANEO 
■Y  COMMONWEALTN  OP  PCNNA.  MPT.  OP  INI 
APPAINS, DATED  IftO.  SCALE  !'«  4  MILES 


OEOLOOY  MAP  LEGEND 

D^^FPCMXINIA 


